ABSTRACT
INTRODUCTION
Noise emission in environment or in another word noise pollution, become one of the most important issues in cities with high population. Noise pollution issue will be more important when health of its citizens reach in hazard zone. Deceases like hearing problems, neurological and psychiatric disorders, tiredness and impatience, insomnia and its side effects become more due to noise pollution in residential zones. With population growth in crowded cities and crossing highways along residential areas, noise pollution level rises dramatically. Thus, authorities describe standard levels in different areas to prevent noise pollution side effects for citizens. Many researchers conducted studies to understand noise behavior and its relation to traffic characteristics and there are many mathematical models to calculate noise with traffic parameters like average velocity of vehicles and highway capacity.
Different models are presented for noise pollution calculation. Each of these models evaluated and are precise. Their differences are their parameters that they use for their calculations. There is one standard method that is used by United States and many countries use this method as their standard model. It is called FHWA and it is become popular among other standard models. Jao et al presented a model for non-straight roads. They modified FWA model and change some of its parameters to predict sound level in non-straight roads [1] . Some researchers, related pavement conditions to noise pollution and made a model to determine sound level of the area [2] . Also, role of porous asphalt in noise emission is considered [3] . Watts, et al. [4] Some models can calculate equivalent noise level base on flow-speed diagram [5] . This diagram has many applications in noise emission models such as annual noise level calculation in urban areas [6] . Another model presented by Ramirez is based on random road traffic for calculating noise level [7] . There are some other models using genetic algorithm for calculating noise level [8] . Neural system models also has been applied to calculate noise level in some areas [9] . In conclusion, there are numerous models to calculate noise level base on various traffic parameters. Most studies show that these models are applicable with insignificance difference between the results if model assumptions are applied correctly [10] .
Case-Study Information
The Azadegan Highway was selected for this study from the highways located in Tehran City.
The reason was that this highway hosts the traffic of different types of vehicles (e.g. trailers and trucks) and thus it demonstrates a higher level of noise pollution. This highway is connected to the Tehran-Karaj intercity corridor from the northwest and thus it accommodates a high level of intercity traffic of vehicles. Moreover, noise pollution is an issue in the West of Tehran Azadi Square due to the presence of residential units and the necessity of ensuring the convenience of citizens.
Azadegan Highway is a highway in Tehran City. It stretches from the northwest to the southeast of this city. This highway starts from the Tehran-Karaj freeway in the northwest and ends
Noise Level Measurement in the Area
The street was in fact a bridge on Azadegan highway with an island separating the two sides of the street. It had a width of 16 meters with two lanes in each direction.
The noise level was measured in the sides of street in 5-min intervals. In other words, first, measurements were conducted by a device in one side of the street for 5 minutes. Then, the same device was used for the 5-min measurements in the other side. This was because in one side, new asphalt had been distributed, and there were new materials, while in the other side, there was an old asphalt. This made it possible to make a general comparison between noise propagation in new and old asphalts. A boulevard was also located in the middle of the street which somewhat helped distinguish the sound propagation.
The data collection was performed in Sanaye-e Havaii Street in 5-min intervals. The collected data were then compared, and the effect of pavement type on the noise propagation and the mathematical model used in the study was investigated.
According to the results, which will be described in the following sections, a coefficient was considered for pavement in the mathematical model which gives the modified noise according to the measurements.
Traffic Statistics of the Area
To calculate the noise in the area, it was necessary to collect traffic data including the average speed of the passing vehicles and the volume of passing traffic by each type of vehicles. Accordingly, the data was received from the Traffic and Transportation Organization of Iran and was used as the input in the calculations. 
RESULTS AND DISCUSSION
With use of standard model, the final result for equivalent noise level of Azadegan highway and its comparison to measuring noise for different vehicles velocity is shown in figure 2 . 
